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Octonionic Physics
V. Yu. Dorofeev∗
Laboratory for theoretical physics
Abstract
The physical solutions of Lagrangian of octonionics are researched in
the paper. It is shown, the gravitational interaction in Friedmann space
and in spherically symmetric space in such model is to be described by
pair of charged massless vectorial D-bosons of Minkowski space. It is
proposed to use the formalism for the description of jet and supernova.
1 Introduction
In [1] author proposed the generalization of Lagrangian from Weinberg-Salam
theory, devoted to electroweak interactions, on octonionic algebra. This paper
is a corollary of the conducted research. Here the physical interpretation of
the octonionic Lagrangian from [1] is proposed. The subject of research is
the opportunity to describe gravitational interaction on the base of octonionic
algebra in the flat Minkowski space.
2 Algebraic structure of the state space
of the extended octonionic space
The octonionic algebra could be represented by matrices [1] (i = 1, 2, 3)
Σ0 =
(
σ0 0
0 σ0
)
Σi =
(
0 −iσi
iσi 0
)
Σ4 =
(−1 0
0 1
)
Σ4+i =
(
0 −σi
−σi 0
) (1)
where σ0 is a unit matrice and σi, i = 1, 2, 3 is a Pauli matrice:
σ1 =
(
0 1
1 0
)
, σ2 =
(
0 −i
i 0
)
, σ3 =
(
1 0
0 −1
)
, σ0 =
(
1 0
0 1
)
(2)
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with special multiplication rule
o ∗ o′ =
(
λI A
B ξI
)
∗
(
λ′I A′
B′ ξ′I
)
=
=
(
(λλ′ + 12 tr(AB
′))I λA′ + ξ′A+ i2 [B,B
′]
λ′B + ξB′ − i2 [A,A′] (ξξ′ + 12 tr(BA′))I
)
(3)
The matrices A,A′, B,B with size (2 × 2) were introduced, together with
unit matrice I of same size and complex numbers λ, ξ, λ′, ξ′.
Hermitian conjugation on those matrices is introduced as follows:
o =
(
λI A
B ξI
)
, o+ =
(
λ∗I B+
A+ ξ∗I
)
(4)
Multiplication (3) is defined for a wider matrice class than for matrices from
octonionic algebra representation, Σa, a = 0, 1, 2, . . . , 7 introduced earlier. Two
more matrices could be introduced
f8 =
(
0 I
I 0
)
, f9 =
(
0 iI
−iI 0
)
(5)
That maintain multiplication (3).
So the set of matrices
fa = Σa, a = 0, 1, . . . , 7, f8, f9 (6)
Form a basis of linear space upon the field of complex numbers, which is further
called the extended octonionic space, and is denoted for O.
Notice
(f8 ∗ f1) ∗ (f1 ∗ f8) = 0, f8 ∗ (f1 ∗ f1) ∗ f8 = 1
Using the multiplication defined in (3) introduce scalar product in O:
(o1, o2) =
1
2
tr(o+1 ∗ o2) =
1
2
tr(
(
λ∗1I B
+
1
A+1 ξ
∗
1I
)
∗
(
λ2I A2
B2 ξ2I
)
)
=
1
2
tr(
(
(λ∗1λ2 +
1
2 tr(B
+
1 B2))I λ
∗
1A2 + ξ2B
+
1 +
i
2 [A
+
1 , B2]
λ2A
+
1 + ξ
∗
1B2 − i2 [B+1 , A2] (ξ∗1ξ2 + 12 tr(A+1 A2))I
)
) (7)
= λ∗1λ2 + ξ
∗
1ξ2 +
1
2
tr(B+1 B2)) +
1
2
tr(A+1 A2)
The norm of vector o in extended octonionic space O
o =
(
λ∗I B+
A+ ξ∗I
)
is the number
||o|| =
√
|λ|2 + |ξ|2 + 1
2
tr(A+A) +
1
2
tr(B+B))
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There is an orthonormal basis with respect to scalar product (7)
e0 =
(
I 0
0 0
)
, ei =
(
0 σi
0 0
)
, e4 =
(
0 0
0 I
)
e4+i =
(
0 0
σi 0
)
, e8 =
(
0 I
0 0
)
, e9 =
(
0 0
I 0
)
(8)
Obviously, the trace of the production of any three matrices is associative
one, i.e.
tr((A ∗B) ∗ C) = tr(A ∗ (B ∗ C)) = tr(A ∗B ∗ C)
Introduce a matrice
u0 =
1
4
(
0 iσ3
0 I
)
=
1
2
(Σ0 +Σ4 − Σ3 − iΣ7) (9)
Due to high importance of u0 in the construction of octonionic Lagrangian,
find the scalar product of this matrice with generatrices Σa of octonionic algebra
tr((u+0 ∗ (Σa ∗ Σb) ∗ u0), tr((u+0 ∗ Σa) ∗ (Σb ∗ u0))
(Evidently, the last brackets disposition is the corollary of the present ones and
the associativity of trace of a three matrices.)
b = 1, . . . , 7 tr(u+0 ∗ Σb ∗ u0) = −δ3b
a, b = 1, 2, 3 tr((u+0 ∗ Σa) ∗ (Σb ∗ u0)) = δab
a, b = 1, 2, 3 tr(u+0 ∗ (Σa ∗ Σb) ∗ u0) = δab − iε4ab7
a, b = 5, 6, 7 tr((u+0 ∗ Σa) ∗ (Σb ∗ u0)) = δab
a, b = 5, 6, 7 tr(u+0 ∗ (Σa ∗ Σb) ∗ u0) = δab − iε4ab7
a = 4, b = 1, 2, 3 tr(u+0 ∗ (Σ4 ∗ Σb) ∗ u0) = 0
a = 4, b = 1, 2, 3 tr((u+0 ∗ Σ4) ∗ (Σb ∗ u0)) = 0
a = 4, b = 5, 6, 7 tr(u+0 ∗ (Σ4 ∗ Σb) ∗ u0) = −iδ7b
a = 4, b = 5, 6, 7 tr((u+0 ∗ Σ4) ∗ (Σb ∗ u0)) = −iδ7b
a = 1, 2, 3, b = 5, 6, 7 tr((u+0 ∗ Σa) ∗ (Σb ∗ u0)) = 0
a = 1, 2, 3, b = 5, 6, 7 tr(u+0 ∗ (Σa ∗ Σb) ∗ u0)) = −iε4ab3
a = 5, 6, 7, b = 1, 2, 3 tr((u+0 ∗ Σa) ∗ (Σb ∗ u0)) = 0
a = 5, 6, 7, b = 1, 2, 3 tr(u+0 ∗ (Σa ∗ Σb) ∗ u0)) = −iε4ab3
It is clear from the equations if a and b are equal to 4 the multiplication is
associative, otherwise with a 6= b the four-member-production is not associative
therefore could be rewritten as follows
tr(u+0 ∗ Σa ∗ Σb ∗ u0) = δab + icabc Aabc (10)
Here, Aabc , (c = 1, 2) is antisymmetrical variable equal to 0,±1. In only case
when neither a nor b is equal to 4 and special brackets disposition the value of
Aabc differs from zero
a 6= b, tr(u+0 ∗ (Σa ∗ Σb) ∗ u0) = iAab2
3
tr((u+0 ∗ Σa) ∗ (Σb ∗ u0)) = iAab1 = 0 (11)
And its non-zero values are
A212 = A
65
2 = A
25
2 = A
74
2 = A
74
1 = 1 (12)
And if a = 4 then the order of brackets is does not matter
tr((u+0 ∗ Σ4) ∗ (Σb ∗ u0)) = tr(u+0 ∗ (Σ4 ∗ Σb) ∗ u0) (13)
While constants cabc are defined by the model of brackets disposition in the
production of octonionic operands, i.e. by relief of non-associativity. Three
models of it are proposed below.
Probability model of non-associativity relieving.
tr(A ∗B ∗ C ∗D) = p1tr(((A ∗B) ∗ C) ∗D) + p2tr(A ∗ (B ∗ C) ∗D) (14)
p1 + p2 = 1
Here the frequencies p1 and p2 are introduced. Their values depend on
the number of brackets permutations leading to the same result in (14). For
example, in (14) it is natural to admit cab1 = p1 = 3/4, c
ab
2 p2 = 1/4 because
three different types of brackets disposition lead to the same result in the first
member in the right part of the equation (14) whereas only one type - in the
second member of the right part of (14).
Similarly, the probability model of non-associativity relieving for (10 gives
tr(u+0 ∗ Σa ∗ Σb ∗ u0) = δab +
3i
4
Aab1 +
i
4
Aab2 (15)
The definition given in (14) is also applicable for greater number of elements.
Minimal model of non-associativity relieving.
f(ABCD)tr(A ∗B ∗ C ∗D) = min
()
(f(ABCD)tr(A ∗B ∗ C ∗D)) (16)
The right part of (16) means the choice of brackets disposition is done to
minimize f(ABCD)tr(A ∗ B ∗ C ∗D). There the coefficient f(ABCD) (which
could be equal to 1) is introduced before tr. Notice, the coefficient before tr
does not necessarily require its incorporation in the definition of the minimal
model.
The maximal model is to be defined similarly.
Obviously, in associative case the same result is obtained to that of the
models defined above.
It is easy to ensure, with i 6= j, k 6= l
1
4
tr(Σi ∗ Σj ∗ Σk ∗ Σl) = −εijklδikδjl +Aijkl (17)
where Aijkl equals to ±1, 0 regarding to the brackets disposition in production
and the values of indices.
4
3 Lagrangian of octonionics
In [1] the generalization of Weinberg-Salam Lagrangian on octonionic algebra
is proposed as follows: (a, b = 0, 1, . . . , 7, k = 1, 2, . . . , 7):
Loct. = Lf + (∂µ
∗
Ψϕ − i
2
qaAaµ
∗
Ψϕ ∗Σa) ∗ (∂µΨϕ + i
2
qbAµ(b)Σb ∗Ψϕ)
+
i
2
L ∗ γµ(−→∂
µ
L+
i
2
cLq
kAµ(k)Σk ∗ L+ i
2
cL0q
0Aµ(0)L)
− i
2
L ∗ γµ(←−∂
µ
L− i
2
cLq
kAµ(k)Σk ∗ L− i
2
cL0q
0Aµ(0)L)
+
i
2
Rγµ(
−→
∂
µ
R+ iq0Aµ0R)− i
2
Rγµ(
←−
∂
µ
R− iq0Aµ0R)
−h˜L ∗ΨϕR− h˜R
∗
Ψϕ ∗L) +m2||Ψϕ||2 − f
4
||Ψϕ||4 (18)
There following denotes are done. Free fields Lagrangian Lf
Lf = −1
4
F 0µνF
µν(0) − 1
4
tr(F kµν ∗ Fµν(k))
+
1
16
f ijkl(AiµA
j
ν −AjνAiµ)(Aµ(k)Aν(l) −Aν(k)Aµ(l)) (19)
f ijkl = qijqkltr(Σi ∗ Σj ∗ Σk ∗ Σl) (20)
F 0µν = ∂µA
0
ν − ∂νA0µ, F kµν = ∂µAkν − ∂νAkµ − εijkqij(AiµAjν −AiνAjµ)
The value f ijkl, i, j, k, l = 1, . . . , 7 reflects the non-associate character of free
octonionic fields Lagrangian.
Left and right spinor components
1
2
(1 + γ5)Ψ = L,
1
2
(1− γ5)Ψ = R, γ5 = iγ0γ1γ2γ3 (21)
Ψ,Ψϕ are the vectors from the generalized octonionic state space, q
a, cL, cL0
are some numbers, caused by normalization; γµ – are Dirac matrices (µ =
0, 1, 2, 3):
γ0 =
(
I 0
0 −I
)
, γi =
(
0 σi
−σi 0
)
, i = 1, 2, 3 (22)
The summing up is carried out with metric tensor of Minkowski space ηµν
with signature (1,−1,−1,−1), by different-case Greek indices, while the simple
summing up is conducted by the same-case indices.
It is also shown in [1] that the vectors from extended state space O¯
Ψϕ = Ψ0 =
m√
2f
(
0 iσ3
0 I
)
=
√
2m√
f
u0, R(x) = e
−
R(x)
5
Ψ =
(
(α1ν + α2e)I A1ν(x) +A2e(x)
B1ν(x) +B2e(x) (β1ν + β2e)I
)
(23)
and numbers
cL0 = −1, c20 =
32
257
, cL = (c
2
0)
−1, h˜ = 2
√
2h/c0,
q1 = q2 = q3 = q12 = g, q0 = g′
With k = 1, 2, 3 in (21) give model from electron-neutrino sector of Weinberg-
Salam theory with group charge of SU(2)-symmetry g and charge g′ of symmetry
U(1), Higgs field Ψ0, and the constant of interaction of Higgs field with matter
fields h, see [2].
Once more referring to [1], the expression for octonionic Lagrangian in case
Ψϕ = Ψ0 is obtained there
Loct = Lf +
q(k)2m2
2f
AkµA
µ(k)+
oijm2
2f
AiµA
µ(j)+
g(1)2m2
2f
BµB
µ− gg
(1)m2
f
A3µB
µ
+
g(1)
2
νLγµB
µνL +
g(1)
2
eLγµB
µeL +
g
2
eLγµA
µ3eL − g
2
νLγµA
µ3νL
−g
2
νLγµeL(A
µ1 − iAµ2)− g
2
eLγµνL(A
µ1 + iAµ2)
+
i
2
(eLγµ∂
µeL − ∂µeLγµeL) + i
2
(νLγµ∂
µνL − ∂µνLγµνL) + m
4
f
+
i
2
(eRγµ∂
µeR − ∂µeRγµeR) + g(1)eRγµBµeR −
√
2hm√
f
(eLeR + eReL)
−q4Aµ(4)(κ1νLγµνL − κ2eLγµeL)− 3
2
q6Aµ(6)eLγµeL
−5
4
(q6Aµ(6) + iq5Aµ(5))νLγµeL − 5
4
(q6Aµ(6) − iq5Aµ(5))eLγµνL (24)
Where the following notation is used icij2 A
ijqiqj = oij .
So, the final Lagrangian contains non-associative elements along with asso-
ciative.
4 Octonionic Lagrangian research
1. Consider non-associative summands from Lagrangian (24). First of all, it is
the quadratic member by the fields Akµ
oijm2
2f
AiµA
µ(j) = icijk A
ij
k
qiqjm2
2f
AiµA
µ(j) (25)
Apply probability model of non-associativity relieving to this member. As-
sume for non-zero components cij1 = c
ji
1 = 3/4, c
ij
2 = c
ji
2 = 1/4 Hence due to
6
symmetry of the expression qiqjAiµA
µ(j) with respect to i, j (there is no sum-
ming up by them) and the anti-symmetry of multiplier Aijk (again with respect
to i, j) this member equals zero.
2. The free fields Lagrangian Lf contains non-associativity of fourth order
with respect to fields Aµ.
f ijkl(AiµA
j
ν −AjνAiµ)(Aµ(k)Aν(l) −Aν(k)Aµ(l)) (26)
Formally the summand in Lagrangian is to be considered as potential energy
(similarly to λϕ4), therefore the maximal scheme of brackets disposition is ap-
plicable here (assuming L = T−V ). When considering that member with minus
then the model of brackets would be minimal, therefore implying the physical
application of the problem, in what follows the brackets disposition according
to min or max rule is called potential model.
3. Lagrangian in (24) contains a neutral current
−q4Aµ(4)(κ1νLγµνL − κ2eLγµeL) (27)
which interacts with left spinors only. In this manner the neutral vectorial boson
Cµ is defined
qCCµ = −q4Aµ(4) (28)
4. Lagrangian (24) contain current
−5
4
νLγµ(q
6Aµ(6) + iq5Aµ(5))eL − 5
4
(q6Aµ(6) − iq5Aµ(5))eLγµνL (29)
which indicates the necessity of introduction of two oppositely charged vectorial
bosons
qDDµ = −5
4
q6Aµ(6) − i5
4
q5Aµ(5)
qD
∗
Dµ= −5
4
q6Aµ(6) + i
5
4
q5Aµ(5) (30)
With charge ±qD.
Hence, it is necessary to modify the current q6Aµ(6)eLγµeL in as follows
−3
2
q6Aµ(6)eLγµeL =
−3
4
eLγµ(q
6Aµ(6) + iq5Aµ(5))eL)− 3
4
(q6Aµ(6) − iq5Aµ(5))eL)γµeL (31)
5. Lagrangian (24) contains Lagrangians of left electron fields, which interact
with vector field Aµ(6)
i
2
(eLγµ∂
µeL − ∂µeLγµeL)− 3
2
q6Aµ(6)eLγµeL (32)
which is equivalent (in analogue to electro-magnetic field) to the expression with
long derivative
∂µ − i3
4
q6Aµ(6) (33)
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And given Remark 4 the long derivative transforms to
∂µ − i3
4
q6Aµ(6) − 3
4
q5Aµ(5) (34)
To summarize, the Lagrangian of matter fields, which interact with vector
fields can be rewritten as follows
i
2
eLγµ∂
µeL − i
2
∂µeLγµeL − 3
2
q6Aµ(6)eLγµeL =
=
i
2
eLγµ((∂
µ − i3
4
q6Aµ(6) − 3
4
q5Aµ(5))eL)−
− i
2
((∂µ + i
3
4
q6Aµ(6) − 3
4
q5Aµ(5))eL)γµeL (35)
5 Tetrad representation
Consider a differentiable Riemannian manifold M with local coordinates xµ(p),
p ∈M,µ = 0, 1, 2, 3 and metrics
ds2 = gµνdx
µdxν (36)
Covariant derivative is defined as follows
Aµ;ν = A
µ
,ν + Γ
µ
νλA
λ (37)
And it is a vector. Christoffel symbols of second sort
Γµνλ =
1
2
gµκ(gµκ,ν + gνκ,λ − gλν,κ) (38)
Do not complete a tensor. However, what is subjected to tensors transformation
law is the Christoffel symbols combination - Riemannian tesnor, which is defined
according to [3]
Rτµνλ = Γ
τ
µλ,ν − Γτµν,λ + ΓτσνΓσµλ − ΓτσλΓσµν (39)
Quadratic form (36) could be diagonalized in some new coordinate system.
Associating surface parameters with physical space-time parameters, and as-
suming in some coordinates metrics is transformed to the Minkowski space
metric type:
ds2 = c2dt2 − dx2 − dy2 − dz2 = ηabdxadxb (40)
In each point of space-time introduce the tetrads hµa = ∂x
µ/∂xa, a = 0, 1, 2, 3
which implement such transformation. Tetrads comply with a natural orthogo-
nality property
hbµh
µ
a,ν = δ
b
a, h
µ(a)hνa = g
µν (41)
and with the properties to lift and to sink indices.
δAµ = δ(Aahµa) = δA
ahµa +A
ahµa,νδx
ν = ΓµνλA
νδxλ (42)
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In each point of Riemannian space contravariant vector A... could be con-
sidered in diagonal coordinates system Aa = Aµhaµ. h
b
µh
µ
a,ν + h
b
µ,νh
µ
a = 0,
find
δAb = γbacA
aδxc, γbac = η
bdγdac = hµ(d);νh
µ
ah
ν
c (43)
where γbac are Ricci coefficients.
Well-known spinor transformation Ψ(x) in case of one likes Lorentz trans-
form [4]
Ψ→ Ψ+ 1
2
ωabσabΨ, σab =
1
4
[γa, γb], a, b = 0, 1, 2, 3 (44)
Where the constant matrix of infinitesimal transformation ωab, defining Lorentz
rotation, is introduced. Dirac matrices comply with the following multiplication
rule on matrices σab:
γaσbc =
1
4
γa[γb, γc] =
1
2
ηabγa − 1
2
ηacγb − i
2
εdabcγ5γd (45)
It is well-known, ΨγµΨ is a vector regarding to overall-coordinates trans-
formation [4]. The latter imposes restrictions on spinors transformations. To
concord overall-coordinate transformation with Lorentz transform replace the
infinitesimal matrix ωab with the matrix depending on x, ωab = ωab(x) in ana-
logue with local gauge symmetry [5]. As a result, find the general expression for
derivative in locally flat Minkowski space, which would be a vector to overall-
coordinates transformation
∂aΨ→ DaΨ = ∂Ψ/∂xa − iΦaψ − ΓaΨ (46)
This transformation first appears in the work of Fock-Ivanenko [6]. It was
shown there, that Γa is a real value depending on rotation coefficients γabc and
Dirac matrices and Φa is a real value proportional to a unit matrix. Furthermore
in [6] Φa is identified exceptionally with electromagnetic field. Matrix Γa
Γa = −1
2
γabcσbc (47)
Particularly, considered in orthogonal coordinates, gravitational field in Rie-
mannian space with metrics
ds2 = H(0)2dx(0)2 −H(1)2dx(1)2 −H(2)2dx(2)2 −H(3)2dx(3)2 (48)
And given (45) lead to the following
−γaΓa = 1
4
hµah
ν
bh(c)ν;µ(η
abγa − ηacγb − iεdabcγ5γd) (49)
Recall to the metrics (48) is diagonal therefore tetrads hµ(a) are also diagonal,
then with different a, b, c it takes
Γλµνhcλh
µ
b h
ν
c =
1
2
gµκ(gµκ,ν + gνκ,λ − gλν,κ)hcλhµb hνc = 0 (50)
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hence
−γaΓa = 1
4
hµah
ν(a)h(c)ν;µγ
c − 1
4
hµ(a)hν(b)h(a)ν;µγ
b
=
1
4
hµc;µγ
c +
1
4
hµ(a)hνb;µh(a)ν;µγ
b =
1
2
hµc;µγ
c (51)
and Dirac equation is converted to Ivanenko-Sokolov equation [7]:
(iγa(Ha)−1(∂a − iΦa + 1
2
∂a
(
ln
√−g
Ha
)
) +m)ψ = 0 (52)
Assume Dirac equation is rewritten in Cartesian coordinate system. In that
case we identify field Φa A
6
a with A
6
a and field Γa with A
5
a (in absence of EMF).
This analogy follows from Dirac equations (35) and (52) comparison
So, in orthogonal coordinates it takes (48):
qDA
5
a(x) =
1
2
∂a
(
ln
√−g
Ha
)
,
√−g = H0H1H2H3 (53)
Therefore
Ha = e
2
3
qD
∮
A5bdx
b
−2
∫
A5adx
a
,
√−g = e 23 qD
∮
A5bdx
b
(54)
(In the integral of kind
∫
it is assumed the absence of summing up by index
a, and in the integral of kind
∮
vice versa is assumed the absence of summing
up by b.)
Actually curvilinear space appears as a solution method for the Dirac equa-
tion in external field A5µ, but as free variables x
k have clear physical meaning,
it is so proved the generalization of Weinberg-Salam theory on Caley octaves
algebra, by means proposed in this paper, is equal to introduction of curvilinear
space which is the background for matter fields consideration.
6 Friedmannian space
In this section it is shown in the flat Friedmannian space there is a self-consistent
solution of octonionics Lagrangian.
Consider homogeneous and isotropic Universe
ds2 = dx(0)2 − a2(t)(dx(1)2 + dx(2)2 + dx(3)2) = a2(η)(dη2 − dl2), (55)
with the conformal time dt = a(η)dη, and wit
g00 = a
2(η), gαβ = a
2(η)ηαβ (56)
By means of (38) find all the nonzero components of Christoffel symbol:
Γ000 =
a′
a3
, Γ0αβ = −
a′
a3
gαβ, Γ
α
0β =
a′
a
δαβ (57)
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and estimate the value
G = gµν(ΓλµνΓ
κ
λκ − ΓλµκΓκνλ) =
6a′
2
a4
, (58)
where the stroke means the derivative with respect to conformal time.
From (53) it takes
qDA
5
µ = (
da
a2dη
,~0) (59)
Given A5µ and A
6
µ are united in one vectorial field Dµ, deduce A
5
µ = A
6
µ in
case under consideration.
Assume
q47q56
q2D
A(4)µA(7)µ = Constant = −
3
2
γ (60)
then non-associative on fields Lagrangian member (24) can rewritten
1
16
f ijkl(AiµA
j
ν −AjνAiµ)(Aµ(k)Aν(l) − Aν(k)Aµ(l))
= 4q47q56A(4)µA(7)µ A
(5)νA(6)ν = −6γ
(
da
a2dη
)2
= −6γ
(
a′
a2
)2
(61)
Estimated using potential scheme of non-associativity relieving. Associate this
expression with gravitation field Lagrangian
Lgrav. = 4q
47q56A(6)µA(6)µ A
(5)νA(5)ν = −γG (62)
While the gravitation field action is
S =
∫
d4x(−γG+ Lmat.) =
∫
d4x(−γG+ Lmat.)− γ
∫
d4xdivΓ
=
∫
d4x(−γR+ Lmat.) (63)
Where R is the curvature. Here the divergent members are introduced, which
complete Lagrangian G to curvature, the surface member is assumed to be zero.
As a corollary Einstein equation is obtained
Rµν =
1
γ
Tµν (64)
However, the question of legitimacy of (60) and (59) is still left untouched,
that is why further research of the free octonionic Lagrangian L is needed.
Because only the long-range part of it, without EMF, is important for the
research, so eliminate Akµ, k = 01, 2, 3. Let q
5A5µ = q
6A6µ = qDDµ then
FDµν = Dν,µ −Dµ,ν (65)
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And Euler-Lagrange equation performs
Fµν(D),µ + (m
2
D + q
47q56Aµ(4)Aν(7))Dν = 0 (66)
Assume mass mD to be that abolishing the expression in brackets (66)
m2D = −q47q56Aµ(4)Aν(7)) =
3
2
q2Dγ (67)
Once expression in brackets equals zero find the solution for vectorial D-
boson
Fµν(5),µ = F
µν(6)
,µ = 0, A
5
µ = A
6
µ = (g(t),~0) (68)
where g(t) could be any time-dependent function. So D-bosons are proved to
be massless vectorial charged particles.
Consider equation for C- and E-bosons (denote a˙ = da
dt
)
Fµν(C),µ +m
2
CC
ν + q47q56
a˙2
a2
Eν = 0
Fµν(E),µ +m
2
EE
ν + q47q56
a˙2
a2
Cν = 0 (69)
Assuming C and E - boson masses so that
m2CC
ν + q47q56
a˙2
a2
Eν ≈ m2CCν
m2EE
ν + q47q56
a˙2
a2
Cν ≈ m2EEν
(70)
come to the expression for free vectorial massive particles. For solutions
Cµ = e
ikxcµ, Eµ = e
−ikxeµ (71)
with constant polarization vectors cµ and eµ obtain
CµEµ = cµeµ = Constant (72)
come to condition (60).
From octonionics Lagrangian it is inferred Eµ-bosons decompose to particles
and anti-particles almost immediately (assumed their mass is large), however,
the proposed model deals with the pair CE¯ - a particle and an anti-particle
in the bound state. Moreover the given state defines vacuum, this is why it is
assumed the decomposition is denied in ordinary terms. Presumably, special
terms are early cosmology and closely to black holes particles birthes.
For the initially posed question was the Friedmann type solutions existence
on the octonionics Lagrangian, the problem could be deemed as solved.
12
7 Schwarzchild solution
Consider the space where there is a massive spherically symmetrical object. Let
this object be the source of octonionic field. On great distances from the object
the electroweak interaction could be eliminated therefore the object could be
merely the source of the senior octonionic fields. Due to symmetry of the prob-
lem it is acceptable if on the great distances there are octonionic fields, caused by
the object, then they are produced by vector-potentialAkµ = A
k
µ(r), k = 4, 5, 6, 7.
Let, e.g. the electron, moving in the space. The space where the electron
is moving is by definition the Minkowski space. In spherically symmetrical
coordinates the metrics in the space forms
ds2 = dt2 − dr2 − r2(sin2 θdϕ2 + dθ2) (73)
Restrict the consideration by left spinors. Rewrite its the equation of moving
in massive source octonionic field, assumed it does not interact with the fields
A4,7µ
(iγ0∂0 + iγ
r(∂r − ~Σ · ~ˆL− 3i
4
q6A6r −
3
4
q5A5r) +m)ψ = 0 (74)
here denote
γr = γ1 sin θ cosϕ+ γ2 sin θ sinϕ+ γ3 cos θ, ~Σ =
(
~σ 0
0 ~σ
)
where ~L = ~r × ~p is the angular moment operator. [8].
In solutions (74) the spherically-symmetrical part is selected, that responses
to the proper value of angular momentum, hence comparison of (74) with
Ivanenko-Sokolov equation (52) gives the idea that formally its solution could
be found in the curvilinear space-time
ds2 = H20 (r)dt
2 −H21 (r)dr2 − r2(sin2 θdϕ2 + dθ2) (75)
(denoted g¯ = −H20H21 )
−3
4
q5A5r =
1
2
∂a
(
ln
√−g¯
Ha
)
) =
H0,r
2H0
, A5 = (0, A5r, 0, 0) (76)
For a weak field it is well-known
g00 = 1− rg/r = f2 (77)
So assumeH0 to be known and find H1(r). Approximately, with great r, assume
H1 = 1 + C/r
n, n > 1. Find gravitational field Lagrangian Ggr in metrics (75)
Ggr = g
µν(ΓλµνΓ
κ
λκ − ΓλµκΓκνλ) =
2
r2H21
+
4H0,r
rH21H0
− H0,rH1,r
H31H0
(78)
On the other hand according to the octonionic theory the gravitational field
Lagrangian is defined as
−γLgr = Gpl + C0q(5)2A5µA(5)µ =
2
r2
+ C0
4H20,r
9H20
(79)
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(Here the member with zero-curvature, Gpl, is added, which responses to the
zero curvature of the value G in curvilinear coordinates and the constant C0
responds to the convolution A(4)µA7µ.)
To obtain the same infinitesimal order of (78) and (79) when r it is required
(accurate within next infinitesimal orders in decomposition by r powers)
H0H1 = 1, g11 = (1− rg/r)−1 (80)
Finally the spherically-symmetrical Schwarzchild metrics is obtained
ds2 = (1 − rg
r
)dt2 − dr
2
1− rg
r
− r2(sin2 θdϕ2 + dθ2) (81)
where rg = 2M/r is gravitational radius. Then from the formal, built up in the
paper, point of view, it is necessary to consider complementary vectorial field
Dµ so that
qDDµ = q6A
6
µ + iq5A
5
µ, q5A
5
µ = q6A
6
µ = f,r/f ≈
rg
2r2
(82)
However, the question of admissibility of (82) arose therefore research the
free Lagrangian Lf . Once only its long-range piece without A
k
µ, k = 0, 1, 2, 3 is
under interest, then eliminate q5A5µ = q
6A6µ = qDDµ and it takes
FDµν = Dν,µ −Dµ,ν (83)
The Euler-Lagrange equations
Fµν(D),µ + (m
2
D + q
47q56Aµ(4)Aν(7))Dν = 0 (84)
Let mD mass is that abolishing the expression in brackets in (84)
m2D + q
47q56Aµ(4)Aν(7) = 0 (85)
Once the expression in brackets equals zero find the solution for vctorial
D-boson
Fµν(D),µ = 0, A
5
µ = A
6
µ = (0, g(r), 0, 0) (86)
where g(r) is any coordinates-dependent function. So D-bosons are proved to
be massless vectorial charged particles.
Consider equations for C- and E-bosons
Fµν(C),µ +m
2
CC
ν + q47q56
r2g
4r4
Eν = 0
Fµν(E),µ +m
2
EE
ν + q47q56
r2g
4r4
Cν = 0 (87)
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Assume C- and E-bosons’ masses are so that
m2CC
ν + q47q56
r2g
4r4
Eν ≈ m2CCν , m2EEν + q47q56
r2g
4r4
Cν ≈ m2EEν (88)
then come to the free vectorial massive particles equation. For solutions
Cµ = e
ikxcµ, E
µ = e−ikxeµ (89)
With constant polarization vectors cµ and eµ it takes
CµE
µ = cµe
µ = Constant (90)
and condition (60) is obtained.
As it was earlier assumed, the pairs CE¯ in ordinal conditions comprise a
stable state.
For the initially posed question was the Friedmann type solutions existence
on the octonionics Lagrangian, the problem could be deemed as solved.
Formally, in the paper it is shown the existence of the approximate octonionic
field, which could be appropriate one for physical reality. These considerations
are deemed by author as deserving the most scrupulous attention and further
analysis of octonionic gravity approach, proposed above.
8 Jet phenomenology
In astronomy the beautiful phenomenon is well-known, when from the center
of a galaxy, at right angle to its disk, the radiant flux is observed. It appears
such behavior is consistent with the proposed theoretical gravity model. Indeed,
consider a massive galaxy with a dense nucleus in the center of it. (According
to octonionic theory there are no black holes in nature, because in strong grav-
itational fields the D-bosons pairs are born and their gravitational description
is unacceptable. Hence in case of a strong field the consideration could be re-
stricted by flat Minkowski space, although assuming major vectors-potentials
Acµ, c = 4, 5, 6, 7 to be the main fields. From the representation proposed here
A4 and A7 complete bound states, vacuum, and are therefore stable. So, restrict
the consideration and research only D-bosons.)
For a particle falling ti the star interaction with D-boson is represented a
gravitational field with Schwarzchild metrics (81). Formally, denote particle
mass by m, impulse by p and energy by p0 = E then there is the invariant
gµνp
µν = (1− rg
r
)E2 − p
2
1− rg
r
= m2 (91)
which means
E2 =
p2
(1− rg
r
)2
+
m2
1− rg
r
(92)
It is evident from latter when reaching the gravitational radius its energy
tends to infinity. Let D-boson mass be equal to Planck’s mass. Then with
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r ≈ rg + rpl D-boson birth could happen in case the mass of the star piece
enclosed into gravitational radius is estimated by 1012 sun mass.
Consider the massive vector field Aµ
Fµν;ν −m2Aµ = 0, Fµν = Aν,µ −Aµ,ν . (93)
Rewrite using vector-potential Aµ
1√−g ((Aσ,ρ −Aρ,σ)g
ρµgσν
√−g), ν −m2Aµ = 0. (94)
Introduce the scalar functions of radial coordinates and time f lm(r, t) and
hlm(r, t), klm(r, t), alm(r, t) [9]
A0 = f lm(r, t)Y lm(θ, φ), A1 = hlm(r, t)Y lm(θ, φ) (95)
A2 = klm(r, t)Y lm(θ, φ) + alm(r, t)Y lm(θ, φ)/ sin θ (96)
A3 = klm(r, t)Y lm(θ, φ)− alm(r, t)Y lm(θ, φ) sin θ (97)
And for the radial component of Ar it takes
λ(hlm − klm,r ) + ((f lm,r − hlmt )r2),tf−1 −m2r2hlm = 0 (98)
where λ = l(l+ 1).
Assume the solution to be stable, then A In this case solution exists with
A0 = A2 = A3 = 0, A1 = A1(t, θ, φ) and
ω2(r)f−1(r) +
λ
r2
−m2 = 0 (99)
Hence, there is a solutionD = (0, C·Y lm, 0, 0). That is centrally-symmetrical
solution with a constant radius r = rg. Which means the D
±-bosons pair
birth happens. From the angular momentum conservation law they are born
symmetrically relatively to the center of the star. Because of their nature, on
the boundary of Schwarzchild radius the bosons form the boson condensate. Let
the galaxy material be distributed like a rotating disk. If in the field of that
system appears considerably large and slow galaxy and it is caught then the
great thread of matter tends to the center of supermassive galaxy. As result
is the increase in gravitational radius. The conversion of boson condensate
from the level ω(r = rg1) to the level ω(r = rg2 ) happens. This conversion is
accompanied with radiation because gravitational D-particles are charged. The
angular distribution of radiation is estimated by the formula [10]
I = I0
l∑
k=1
ak cos
k θ (100)
Once here l = mpv →∞ and the galaxy has a form of a disk then only the
radiation orthogonally to the disk surface is possible. Hence, appears a radiation
precisely at the right angle to the galaxy.
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Along with discussed another scenario could take place. Let the supermas-
sive galaxy be star-like. VectorialD-bosons are born around the massive nucleus
of the star, completing the bound state, which is close by its nature to the hydro-
gen atom. As a result the mass accumulation, as a boson cover around baryon
nucleus, takes place. Due to the increase in the gravitational radius after the
increase in mass the completion of more and more remote from center energy
levels of the star happens. As a corollary of cooling process, higher levels of
matter fall to the center. At the expense of increase in gravitational radius the
radiation in all directions is emited, because no disk symmetry is assumed. As
a result of it explosion and, perhaps, the birth of supernova happens.
9 Conclusion
In the physical review of the paper some phenomenological solutions of octo-
nionic Lagrangian are proposed because the problem of physical interpretation
of the octonionic Lagrangian deserves attention. The scope of the paper does
not allow to research those solutions. Moreover, there are some more interest-
ing octonionic Lagrangian physical corollaries. Particularly, it is amazing that
vacuum state u0 = Ψ0 and bound state A
4
µA
(7)µ are close by their structures
and meanings. The author hopes the research of that fact would be useful in
Higgs boson nature problem.
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